We investigate the relation between linear Nambu algebras of order 3 and finite dimensional Lie 3-algebras with invariant metric.
Remark 2.1. Lie n-algebras are not supposed to satisfy the Leibniz rule. Hence every Lie n-algebra is not Nambu algebra of order n. Since it was proved that Nambu tensor η must be locally decomposable [9] , we can easily give an example of Lie n-algebras which is not a Nambu algebra of order n. In fact, let L be a Nambu algebra of order n defined by η. If we consider direct sum of two Nambu algebras L ⊕ L, then it is again a Lie n-algebra by the usual definition of direct sum. But the corresponding tensor η ⊕ η is not decomposable and hence L ⊕ L is not a Nambu algebra.
Linear Nambu algebras
A Nambu tensor 
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We denote by P (r, s) linear Nambu tensors η of Type A in Theorem 3.1. Every P (r, s) naturally induces a Lie n-algebra, which we denote by the same notation if any confusion is not arisen.
Since we consider the case of n = 3, we know that −1 r 3 and 0 s 4. From now on we consider mainly the case of plus sign for each P (r, s). Because it does not depend on the sign in P (r, s) whether P (r, s) is a metric Lie 3-algebra or not.
First we consider the case of P (−1, s), 0 s 4.
Thus P (−1, 4) is an 8-dimensional Lie 3-algebra with the following rules:
This Lie 3-algebra was studied by Matsuo and co-workers [4] .
For other h ij , we have h ij = 0 except for 1 i, j 4. Thus we get the following symmetric matrix h:
If K = 0, h is non-singular and hence P (−1, 4) becomes a metric Lie 3-algebra. By the same way as that of P (−1, 4), we easily obtain that h must be singular on P (−1, s) for s = 0, 1, 2, 3, if h is an invariant symmetric bilinear form. P (−1, 3) is 7-dimensional and has a 3-dimensional center. P (−1, 2) is 6-dimensional and has a 2-dimensional center. And P (−1, 1) is 4-dimensional and has a 1-dimensional center.
Next consider the case of P (0, s), 0 s 4.
Type II:
This Lie 3-algebra P (0, 4) is 7-dimensional with the following rules:
We have h 11 = −h 25 = h 36 = −h 47 (= K ). For other h ij , we have h ij = 0 except for 2 i, j 4. The corresponding symmetric matrix h has the following form:
Hence if K = 0, h is non-singular and P (0, 4) becomes a metric Lie 3-algebra. It is easy to find that P (0, 3) = P (0, 4) , so that these are metric Lie 3-algebras. Each of them has a 3-dimensional center C = {x 5 , x 6 , x 7 }. On the other hand, it is easy to show that P (0, 2), P (0, 1) and P (0, 0) have invariant singular bilinear forms on them. So they do not become metric Lie 3-algebras. Moreover P (0, 2) is 6-dimensional and has a 2-dimensional center. P (0, 1) is 5-dimensional and has a 1-dimensional center. And P (0, 0) is 4-dimensional and has a 1-dimensional center. The case of P (1, s), 0 s 4 is treated by the same way. In fact, we clearly obtain that P (1,
Type III: 4) is 6-dimensional Lie 3-algebra defined by the following rules: Type IV:
We adopted here minus sign in the second term of P (2, 4) for later use. The Lie 3-algebra P (2, 4) is 5-dimensional, and it follows the rules:
It is clear that P (2, 4) has a 1-dimensional center C = {x 5 }. Moreover this Lie 3-algebra P (2, 4) is isomorphic to the double extension of a compact simple Lie algebra so(3). (See [2, 8] .) In fact, x 1 , x 2 , x 3 are considered to be generators of so (3):
The 3-bracket on P (2, 4) induces the validity of the bracket of x 4 and so(3) as follows:
Using these brackets operations, P (2, 4) can be rewritten as
Since
is a metric Lie 3-algebra if K = 0. On the contrary, P (2, 0) does not have a non-zero symmetric bilinear form, so P (2, 0) is not a metric Lie 3-algebra. P (2, 0) is 4-dimensional and has a 3-dimensional ideal.
The last case is P (3, s) , 0 s 4. We know that P (3, 4) 
P (3, 4) , as a Lie 3-algebra, obeys the following rules:
This Lie 3-algebra is isomorphic to a 4-dimensional simple Lie 3-algebra A 4 (see [4] ) up to signs, and of course, has a metric Lie 3-algebra structure.
Summarizing the above discussion, we get the following theorem. S168 N. Nakanishi / Differential Geometry and its Applications 29 (2011) S164-S169 (2, 4) . On the other hand, if dim W 4, then g cannot be a linear Nambu algebra of order 3.
Next we consider Nambu algebras of Type B. Let V be an m-dimensional Nambu algebra of Type B. Then its Nambu tensor η is written as follows:
a ij x i ∂ j . 
